The effect of magnesium ions on action spectra for reactions mediated by photosystems I and II in spinach chloroplasts.
Action spectra were measured for positive changes in variable fluorescence (emission greater than 665 nm) excited by a beam of 485 nm chopped at 75 HZ. The action of two further beams were compared, one being variable, the other (reference) constant with respect to wavelength and intensity. Comparison was achieved by alternating the reference and the variable wavelength beams at 0.3 HZ and adjusting the intensity of the latter such as to cancel out any 0.3 HZ component in the 75 HZ fluorescence signal. The relative action then was obtained as the reciprocal of the intensity of the variable wavelength beam. Similarly, action spectra were measured for O2 evolution with ferricyanide/p-phenylenediamine as electron acceptor, and for O2 uptake mediated by methyl viologen with ascorbate 3-(p-chlorophenyl)-1,1-dimethylurea as electron donor in the presence of 2,6-dichlorophenolindophenol. Addition of 5 mM MgCl2 increases the relative action around 480 nm for the change in variable fluorescence and p-phenylenediamine-dependent O2 evolution, and decreases it for methyl viologen-mediated O2 uptake with 2,6-dichlorophenolindo-phenol/ascorbate as electron donor in the presence of 3-(p-chlorophenyl)-1,1-dimethylurea. The change in variable fluorescence and O2 evolution are stimulated by MgCl2, whereas O2 uptake is inhibited by it. The results are discussed in terms of a model assuming a tripartite organization of the photosynthetic pigments (Thornber, J. P. and Highkin, H. R. (1974) Eur. J. Biochem. 41, 109-116; Butler, W. L. and Kitajima, M. (1975) Biochim. Biophys. Acta 396, 72-85). MgCl2 is thought to promote energy transfer to Photosystem II from a light-harvesting pigment complex serving both photosystems.